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ADVISORY ON THE USE OF THIS DOCUHENT

—

cthe information contained in this document hag been developed solely for the

. purpose ol providing general guidance to employees of the coddard Space Flight
Center (GSFC). This document may be distributed outside GSFC only a8 a
courtesy to other government agencies and centracters. Any distribution of
£hig documant, oOr applicatien or use of the information contained Mereln, is
expressly conditioned upon, and is gubject to, the following understandings
and limitations:

(a) Thg information was developed for general guidance only and is=
subject to changa at any time;

() The information wae developed under uniqua GSFC labkoratory conditicns
whieh may differ gubstantially from cutside conditions;

{c) gsrc does not warrant the acouracy of the informatien when zpolied or
wsed undexr other than upigue GSTC laboratory conditions;

id) Trhe information should nov he econstrued as a representation of
product performhnce by either GEFC oF the manufacturar;

{e) Heither the United States gevernment NOr any DEISON acting on behalf
of the United States government acsumes any liabilicy resulting from
the zpolication or use cf +the ismformaticn.
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gUBJECT: Radiation Report on FAST/MUE
part ¥Yo. 54ACT1120DMOB (54ACT112)
control No. 6002A
co: R. Kolecki/f740.4

T. Miccolis/300.1
A. Sharma/311
Library/300.1 %"
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‘A radiation evaluation was performed on S4ACTi12 (Dual JK Flip-
Flop) to determine the total dose tolerance of these parts. A

brief summary of the test results is provided below. For
detailed information, refer to Tables 1 through IV and Figure 1.

The total dose testing was per formed using a cobalt-60 gamma Tay
sgurce. ~During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and
‘two parts were used as control samples. The total dose radiation
levelg were 5, 10, 20, 40 and 60 krades*. After 60 krads, parts
were annealed at 25°C for 168 hours. The irradiation wae then
continued to 100 krads (cumulative} . The dose rate was between
0.07 and 2.0 krads/hour, depending on the total dose level (see
Table II for radiation schedule) . Finally the parts were
annealed for 168 hours at 100°C. After each radiation exposure
and annealing treatment, parts were electrically tested according
to the test conditlons and the specification limite** listed in
Table III. These rests included four functional tests at 1.0
Milz.

211 ten parts passed jnitial (pre-rad) electrical tests. ALl
eight irradiated parts passed all electrical tests at each
irradiation and annealing level up to and including the 60-krad
irradiation and subsequent 168-hour anneal at 25°C. After the
100-krad irradiation, one part (S/N 254) marginally exceaded the
maximum specification 1imit of 8.0 uh for 1cCL, with.a reading of
8.7 wA.

+The term rads, as used in this document, means rads(silicon}.
A1l radiation levels cited are cumulative.

sx#These are manufacturers’ non-irradiated data specification
limits. No post-irradiation 1imits were provided by the
manufacturer at the time these tests were perforned.
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After a final annealing at 100°C, 0O rebound cffects were
observed.

a1l octher jrradiated parts passed all electrical tests £hroughout
all jrradiation and annealing steps. NO significant sensitivity
to radiation was ohserved in any test parameter-

Table IV provides a summary of the functicnal rest results, as
well as the mean and standard deviation values for each parameter

after aifferent jrradiation exposures and annealing steps.

Any further details about this evaluation can pe obtained upon
regquest. 1f you have any questions, please call me at (301) 731~

8954.
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TABLE I. Part Tnformation

Generic Part Number: 5AACT112

Part Number: 54ACT112DMOB

FAST/MUOE

Control Number: 6002A

Charge Number: ¢33294

Manufacturer: National semiconductor CoOrp.
Lot Date Code: 91392

Quantity Tested: 10

gerial NHumbers of

Radiation Samples: 252, 253, 254, 255, 256, 257, 258, 259
gerial Numbers of

control Samples: 250, 251

part Function: pual JX Flip-Flop

Part Technology: CMOS

Package Style: | 16-pin DIP

Test Equipment: | 5-50

Test Engineer: A. Xarygiannis



pARLE II. Radiation Schedule for 54ACT112

EVENTS DATE

1) INITIAL ELECTRICAL MEASUREMENTS 03703793
2) 5 KRAD TRRADIATION (0.25 KRADS /HOUR) 03/04/93
POST-5 KRAD ELECTRICAL MEASUREMENT 03/05/93
3) 10 KRAD IRRADIATION (0.07 KRADS /HOUR) 03/05/93
POST-10 KRAD ELECTRICAL MEASUREMENT 03/08/93
4) 20 KRAD TRRADIATION (0.50 KRADS /HOUR) 03/08/93
POST-20 KRAD ELECTRICAL MEASUREMENT 03/09/93
5) 40 KRAD IRRADIATION (1.01 KRADS /HOUR) 03/09/93
POST—40 KRAD ELECTRICAT. MEASUREMENT 03/10/93
6) 60 KRAD IRRADIATION (1.00 KRADS /HOUR) 03/11/93
POST-60 KRAD ELECTRICAL MEASUREMENT 03/11/93
7) 168 HOUR* ANNEALING @25°C 03/11/93
POST-168 HOUR ANNEAT, ELECTRICAL MEASUREMENT 03/18/93
8) 100 KRAD IRRADIATION (2.00 KRADS/HOUR) 03/23/93
POST—100 KRAD ELECTRICAL MEASUREMENT 03724793
9) 168 HOUR ANNEALING €100°C* 03/24/93
POST-168 BOUR ANNEAL PLECTRICAL MEASUREMENT 03/31/93

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT 25°C.
PARTS WERE TRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is perforned to accelerate long term
time dependent effects (TDE), namely, the "rebound" effect due To
the growth of interface states after the radiation exposure. Far
more information on the need to perform this test, refer to MIL-
STD-883D, Method 1019, Para. 3.10.1.
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54ACT112 1/

Tcotal Dose Exposure (TOE) {krads} Anneal Anneal

Spec. Initial 5 19 20 49 60 168 hrs 168 hra
Lim. /2 @z59C @1L00°C

Paramekers min max |mean =4 mean. &d |mean =sd sd sd mean &d

FUNC1, 1 MHz, 4.5 ¥ PASE : PASE RS o

FIUNCZ, 1 MHz, 5.0 V¥ DATE

FUNC3, 1 MHz, 5.5 ¥ %

FUNC4, 1 MHZ, 5.0 ¥V ;

¥YOHL VI 4.4 1.5 91 .01

VOH2 vl 5.4 | 5.5 i D

VYOH3 vl 3.856| 4.5 .01

VOHA v 4.86] 5.5 GEN

YOHD V| 3.85( 5.5 L0210

YOLL1 mv] O 100 ]

vOL2 mv & , 100 ]

YOoLA mvi 0 i 36D S.9

VOL4 mv] 0 360 6.0

VOLD mv] 0 1650 13

ITIH ni =190 | 100 &

IIL nal -100 | 100 {

ICCH ull ¢ g.0 .07

ICCL uk ¢ 8.0 11

ICCT ulk 0o 1000 49

TPLE C¢ nsl 2.5 |13.0 .B8

TPFLE_CQ_ nsl 2.5 | 13.039 .84

TPHL_C{Q ns 2.5 {13.0 .96

TPHL CQ_nsl 2.5 113.0 42

TPLH_SQ ns| 2.5 |10.0 |8 EE

TELE RO ns| 2.5 |1C¢.0 |4 .97

TPHL_RQ ns| 2.5 |12.5 A1

TPHL_S5Q_ ns3| 2.5 |12.5 .87

1/ The mean and 5tandard deviation values were ca1c¢lated ovear the eight parts irradlated'“

in this teskting.
included in this table.

2/These are manufacturers” non-irradiated data sheet specification limits. No post-
irradiztion limits were provided by the manufacturer at the time the tests were performed.

The cantrol samples remained constant throughout the testing and are not
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Figure 1. Radiation Bias Circuit for S4ACT112
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1) Vce = 5.0VDCi0.5VDC

2) Voc/2z = 2.5VDCt0.25VDC

- 3) All reglstors R = 2, 0Kohms+10%, 1/4W
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